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???????????????? attribute value?????????????????
???????
McRae dataset???????????????McRae??????????????
???????????????????????????????? [28]????McRae
dataset????????????????????? attribute????????????
?????????????????????????? [7,8]????????????
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Faˇgaˇraˇs¸an???? [7]
Faˇgaˇraˇs¸an???????????PLSR (Partial Least Squares Regression)????at-
tribute????????????????????????? attribute?????McRae
dataset???????????????????????????? k???????
?????? top@k??attribute value?????mAP??????????????
??????????????????1???????? attribute value??????
26????????attribute????? 2,526???????????????????
???????????????’cookie’???????????????????’love’
????????????????? attribute??????????????????
??McRae dataset???????????????????????????????
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????????????????????????????????????????
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???
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Bulat????????????????????????????????????
???? attribute???????????????????????????????
??Bulat?? attribute????????????????? 4???????????
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• DISTRIB: Wikipedia dump?????? 10K????????
• SVD: DISTRIB? SVD???? 300?????????????
• EMBED: ? 1,000???Google News??????? Skip-gram???1
1https://code.google.com/p/word2vec/
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• VISUAL: ?????Google Images?? 10?????????Caffe [29]????
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attribute????????????????????????????????????
??????????VISUAL??????????????????????????
???????MEN dataset??????? attribute???????????????
????????????EMBED????????????????????????
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????????????????????????
???? attribute?????
???? attribute????????????????????????? [30]????
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???????? attribute??????? [2]??????????????? 2.1.2?
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???SemEval-2018 task10: Capturing Discriminative Attributes 2?????????
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?????????? 1 (??)???????????????? 0 (???)??????
???(’apple’, ’banana’, ’red’) ?????????’red’?’apple’?’banana’???’apple’
????????????? 1???????????????? pivot? comparison?
???????????????(’apple’, ’banana’, ’yellow’) ?????????’yellow’
2https://competitions.codalab.org/competitions/17326
8
? 2 ? ???????
?’apple’?’banana’???????????????’appple’????????????
?????? 0??????????????????????????????????
WordNet [31]???????????????????????????????????
?????????????????????????????????????? [32]?
2.1.2 VisA dataset??????
??????McRae dataset?????????????????????????
??????? attribute???????????????? VisA dataset???? [6]?
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? (smell)?? (sound)??????????????????????????????
????????????? 673?????????????????????? attribute
value?’anatomy’, ’color patterns ?????????????????????????
?’animals’, ’vehicles’???????????????????VisA dataset????
attribute???????? 2.1?????attribute?????????????????
????????????’color patterns????? attribute value??????????
?????????????’anatomy’?’animals’??????????????????
???????????????? attribute???????????????
VisA dataset??????????????????????? attribute??????
? [2]?Zero-shot????????????? [33]?????????????????
????????????????? [2]???????????
9
? 2 ? ???????
? 2.1: VisA???? (Silberer et al.,2016???? [1])
Lazaridou???? [2]
referent? context???????????????????????????????
???????? (discriminative attributes)?????????Discriminative Attribute
Network (DAN)??????????DAN????? 2.2????????referent (’cat’)
? context (’sofa’)?????????’has tail’??????????DAN???? (ref-
erent, context, discriminative attribute)??????????????????????
discriminative attribute????????? attribute???????????? 1? 0?
?????????????referent, context???????? attribute???????
??????????????????? attribute?????????????????
??????????????DAN????attribute???????????????
???????????
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2.2 Lexical Entailment???
??????? (Lexical Entailment)??????????????????????
?????????????????????????????’dog’?’animal’????
??Lexical Entailment???????????????
(1) ????????? (looser definition)
(2) ????????? (hyponym) - ???? (hypernym)??? (stricter definition)
?????????? [34]. ???(2)??????????????? Type-of? Is-A
?????????????????? (2)???????hyponymy - hypernymy??
????? Lexical Entailment?????????????’dog’???’animal’???
??’animal’?????’dog’???????????????????????????
??????????????????????????
?????? (distributional inclusion hypothesis) [35–37] ??????hyponym??
???? attribute?????hypernym? attribute?????????????????
????????????VisA dataset??????????? hyponym-hypernym??
???? 79????????hyponym? attribute?? 70%??? hypernym?????
???????????Lexical Entailment????????????????????
??????????????????? attribute?????????????????
???
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Vulic???? [34]???Lexical Entailment?????????????????
(a) directionality: ???????????? (X,Y)?????X????Y?hypernym
???? hyponym?????????
(b) detection: ??? (X,Y)???????????????????
(c) detection and directionality: (a)? (b)???????????????? (X,Y)?
????X????Y? hypernym???? hyponym?????????????
??????
???????????????????? directionality task??????
2.2.1 Lexical Entailment??????????
??????????????????????????????Lexical Entailment?
???????? (X,Y)? (Y,X)??????????????????????????
??????????????????? asymmetric similarity measures???????
????? [36,37]????Glavas??????Dual Tensor Model??????????
???????????????????????????? [38]?Dual Tensor Model?
????????????????????????????????????????
??? unspecialized embeddings???????????????????? specialized
embeddings???????????????????????????????????
????????
2.2.2 Graded Lexical Entailment
Lexical Entailment??????????????????????????????
????????????????????????????Graded Entailment Task?
?????????????????????????????????????? Hy-
perLex [34](??? 3.2.2?????)??????girl ? person??????? 9.85/10?
???????guest ? person? 7.22???????????????????????
person ? guest? 10?? 7.22???? 2.88???????
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Graded Lexical Entailment???????????????????Lexical Entailment
??????????????????????????Supervised Directional Similarity
Network (SDSN)??????? [3]?????????????????????????
???????????HyperVec???????????? [39]?SDSN????? 2.3
???????????????Word2Attr????????????????
? 2.3: Supervised Directional Similarity Network??? (Rei et al., 2018 ???? [3])
Rei????????????????????????????HyperLex??????
???? state-of-the-art?????????????? general-purpose word embedding
??????????????? Skip-gram [15]??????????????????
?????????????????? [40]????????????????????
????????????????????????????????????????
??????????????????????????????
• Sparse Distributional Features (SDF):????????????sparse weighted
cosine measure???????????????????????????????
???????????????????? 5??????
• Additional Supervision (AS):??????????????????????
????????????????????????
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Rei??????????????????????Graded lexical entailment detection
?????????????
??????????????? attribute????????????????????
????????????????? fine-tuning??????????????????
????? attribute???????????????
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????????Word2Attr??????????????????
?????????????????????????? attribute????????
?????????????? attribute????????????????McRae??
??????? 541?? [4]?Devereux????????? 638?? [26]???????
??????????????????????attribute??????????????
???????????????attribute???????????????????
???attribute????????????????????????????????
??????? attribute????????? attribute???????????????
???????????Word2Attr???Siamese Neural Network [10, 11, 41]?????
??????????????????????????? attribute?????????
??????????????????????Word2Attr????? 3.1????
?????????????????????????????????? attribute?
????Attribute layer??????????????? (Lexical Entailment)????
? Semantic task layer???????
??????????????????????(animal, bird)? (flower, rose)????
????????”bird??? animal”?”rose??? flower”?????????????
?????????hyponym (????)????? hypernym (????)???????
??hypernym??????????????????hyponym-hypernym??????
???????? [39]??? 2.2?????????attribute????????????
??????????????????????????Lexical Entailment??????
?????? fine-tuning??????????????? attribute?????????
??????????????????????? attribute?????????????
Word2Attr???? (w1, w2, lexical type)? 3?????????lexical type???
w1??????w2????????? hyper (????), hypo (????), cohyp (??
??), no-rel (???)????????
???????????????????????????? attribute???????
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? 3.1: ????: Word2Attr???
????????????????????????????????????????
???? attribute??? Lexical Entailment?????? fine-tuning????????
?????????Word2Attr??????????????????????????
???????? train data? test data???? 5??????????????????
??????????????????????????????????
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3.1 ????
3.1.1 ?????: ????????
???????????????Wikipedia 2017, UMBC webbase corpus, statmt.org
news dataset?????? 100????300??? fastText??????? [16]1?fastText
? subword???????????????????????????????? (’go’
?’goes’??)??????????????????????????????????
?????
3.1.2 attribute ?????: VisA dataset
attribute????????VisA dataset?????510???????????????
????????? 506??2?????????? fastText?????????????
???????????? attribute?????’is red’,’is round’??? attribute value?
?????? 1/0???? attribute???????????attribute?? no evidence?
?????????????????????????????????????????
?????????????????????attribute value?’anatomy’, ’diet’, ’botany’
???????????? 721??????721?????????????? attribute
???????????? 506?????????? 15.14??? attribute value????
?????????? (w1,w2,hyper)????????? 79?????????hypo (?
???)??? attribute????? 71% (12.7??)? hyper (????)???????
????????attribute????????????????????????????
???? train data? 404??test data? 102???????????
1https://fasttext.cc/docs/en/english-vectors.html
2??????? cap (bottle), cap (hat) / tank (army), tank (container) / bow (weapon), bow (ribbon)
/ bat (baseball), bat (animal)? 4????????????
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3.1.3 Attribute layer????????????
? 3.2: ????: Attribute layer
Attribute layer?????????W (1)a ,W (2)a ??? b(1)a ,b(2)a ?? 3.2????????
??????????????????????????w????????? w???
??????????? (’is red’,’is round’,etc...)??? attribute a?????????
????attribute a?????????????? 1? 0??????????????
???Attribute layer?????????
h = leaky ReLU(W (1)a x+ b
(1)
a ) (3.1)
aˆ = sigmoid(W (2)a h+ b
(2)
a ) (3.2)
Optimizer?Adam?leaky ReLU ??????? α = 0.2???????? L2-norm?
?????????? L?????? attribute aˆ??? attribute a????????
???
L = 1
N
N∑
(aˆ− a)2 (3.3)
3.1.4 ????????????
VisA dataset?????’animals’,?’food’,?’vehicles’???? 16?????????
???????attribute?????????????????????????????
?????????????’animals’????’has legs’,’has eyes’? attribute value??
????????????????????????????????????????
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??????????????????? 3????????? Category Classification
Model??????Category Classification Model????????????Word2Attr?
???????????? VisA dataset?????????????? attribute???
???????????????????? attribute????????????????
?????Word2Attr??????????????????????????????
????????????????????????????????
???????????????? w???? (w ∈ S)?????? attribute aw?
?????? (w /∈ S)?????? Category Classification Model?????????
? c (’animals’,’food’,etc...)???????????? attribute??????? ac????
a =
{
aw if w ∈ S
ac if w /∈ S (3.4)
VisA dataset?????? 16????????Category Classification Model????
???????? 3.1????????????? train:test=8:2???????????
?????????????????????????????????????????
?????????????????????????????test?????????
????total?VisA dataset???????????????????????????
?????’instruments’, ’food’, ’vehicles’, ’animals’?????????’toys’, ’material’,
’device’??????????????????????????????????’vehicles’
?’artefacts’?????????????????F1???????????’artefacts’?
?????????????????? attribute???????????
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? 3.1: ??????????
category acc. test total
animals 0.98 28 137
appliances 0.85 4 18
artefacts 0.85 8 38
clothing 0.98 8 40
container 0.74 3 11
device 0.6 2 8
food 0.98 12 59
home 0.9 10 49
instruments 1.0 4 19
material 0.6 1 4
plants 0.7 2 7
structures 0.87 6 26
tools 0.97 6 27
toys 0.8 1 3
vehicles 0.98 8 37
weapons 0.92 5 23
total 0.92 102 506
3.2 Word2Attr???
3.2.1 Attribute layer???
? 3.2???????????????????????????? w1, w2 ????
? attribute???????????Word2Attr???? Attribute layer???????
????????Attribute layer???? loss Lattr ????????????????
attribute ai????Category Classification Model???????????? attribute?
?????? ac??? attribute aˆi??????????????????????
Lattr = 1
N
(
N∑
(aˆ1 − a1)2 +
N∑
(aˆ2 − a2)2
)
(3.5)
3.2.2 ????????????????????
Word2Attr?????????????????2????????? BLESS [42]?
HyperLex [34]??????????????????????????????????
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??fine-tuning?????????????? (w1,w2,lexical type)?????????
?????? train: validation: test?????validation dataset???? lexical type
????F1???????????????????????????????????
??? 2?????????????????
BLESS
BLESS3??? 200?????? (target concepts)????8,625?? relatum???
??”target concepts - class - relation - relatum”?????????? 26,554????
???????????target concepts????????????class????????
???? (’amphibian’ ’reptile’, ’bird’,’building’??)?relation???? (COORD, HY-
PER, MERO??)?relatum??????????????????COORD, HYPER,
MERO, ATTRI, EVENT??????????? 14,400??RANDOM? 12,154??
???????????????????????????? hyper (HYPER), hypo,
cohyp (COORD), no-rel (RANDOM)?????????hypo??????HYPER?
target concepts? relatum?????????????????????? train: valida-
tion: test = 70%:5%:25%????????????? 3.2????
? 3.2: BLESS????????? (???)
type samples example
hyper 1,337 alligator - animal
hypo 1,337 animal - alligator
cohyp 3,565 alligator - lizard
no-rel 6,702 alligator - handgun
?? 12,743
HyperLex
HyperLex4??????????????????????????????????
???????????????????????????????? 10???????
????????????????????? 0 (???)?? 10 (???????)??
3https://sites.google.com/site/geometricalmodels/shared-evaluation
4http://people.ds.cam.ac.uk/iv250/hyperlex.html
21
? 3 ? ????: Word2Attr
????????Graded Lexical Entailment????????????????????
????????? (hyper (hyp), hypo (r-hyp), cohyp, no-rel (random))?????
?????????????????????????????????????????
?????? lexical split????????????????????????? random
split? 2??????????. ?????????????????????????
lexical split??? random split?????????????????random split??
????????? train set?? test set?????????????????????
??????????? (????’animal’? hypernym??????)????????
????????????lexical split???????????????????????
??????????????????? 3.3????
? 3.3: HyperLex????????? (???)
type random lexical example
hyper 1,004 609 penguin - bird
hypo 226 127 reptile - alligator
cohyp 242 123 asia - africa
no-rel 160 95 enemy - crocodile
?? 1,632 954
3.2.3 Semantic task layer???
Semantic task layer??????????????????????????????
???????????????????????????? 2???????????
???????
• Entailment Directionality (dir):
???????? (X, Y)???????X??????Y? hyper? hypo???
?. ??????hyper / hypo / no-rel? 3????????????
• Extended Entailment Directionality (ext):
Entailment Directionality? hyper/hypo???????????????????
???????????????? (X, Y)?????X???? Y??????
lexical entailment relation????????lexical entailment relation??????
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???????????? hyper / hypo / cohyp??????????. ????
??hyper / hypo / cohyp / no-rel? 4????????????
hyponym-hypernym?????????? attribute?????????????dir?
????????????? attribute??????????????????????
???? ext???????????????????(’poodle’, ’dog’, hyper)? (’poo-
dle’, ’corgi’, cohyp)?????????????????????? (’corgi’, ’dog’, hyper)
??????????????????????????????? attribute?????
??????????????????hyper, hypo, cohyp????????????
????????????????????????????????????????
???? no-rel??????????????? attribute?????????????
???
??????????2.2.2??????Supervised Directional Similarity Network (SDSN)
[3]???????????????????????????????????HyperLex
????????????SDSN????????? (w1, w2)????????????
?????????Graded Entailment task????????????????????
?? (w1, w2)?????, w1???? w2? directionality task (hyper, hypo)?????
Extended Directionality task (hyper, hypo, cohyp)????????. ???????
???????????????????????????????
Semantic task layer?????????? wi? attribute layer????? attribute aˆi
?????????xi?????????????????? 3.6?????attribute?
???? (ρw, ρa) = (0, 1)?????????????? (ρw, ρa) = (1, 0)????????
????? (ρw, ρa) = (1, 1)??? 3??????????
xi = ρwwi ⊕ ρaaˆi (3.6)
?????????????????????????????????? x1, x2??
g1, g2??????? w1?w2????????? g1, g2???????????????
?????????????????????????????g1, g2????????
????????????????????????
gi = sigmoid(W
(1)
si
xi + b
(1)
si
) (3.7)
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x˜1 = x1 ◦ g2 (3.8)
x˜2 = x2 ◦ g1 (3.9)
???x˜1, x˜2???? lexical type???????
mi = tanh(W
(2)
si
xi + b
(2)
si
) (3.10)
d = m1 ◦m2 (3.11)
h = tanh(W (3)s d+ b
(3)
s ) (3.12)
yˆ = W (4)s h+ b
(4)
s (3.13)
Semantic task layer????? Lsem??lexical type????? yˆ??? lexical
type ytype? softmax cross entoropy?????
Lsem = 1
N
N∑
softmax cross entropy(yˆ,ytype) (3.14)
3.2.4 ????
??????? L?Attribute layer? Semantic task layer? loss??? α, β????
?????????????
L = αLattr + βLsem (3.15)
???????? α = 1.0, β = 0.8????????????????????????
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????? attribute???????????????????????????????
??????????/???????/??????????????????????
??? attribute????????????????????????????????
(4.2?)????????????????????? fine-tuning???????????
???????????????????????????????????? (4.1?)?
???????? attribute????Gold data???????????????????
????????????? (4.3?) ???????????????????????
???????????????
4.1 Lexical Entailment task: ????????????
??
???????????????????????????????? attribute??
??????? hyponym-hypernym???????????????????Lexical En-
tailment????????????????? attribute???????????????
???????Lexical Entailment????????????(’dog’,’animal’)?????
?????(’animal’,’dog’)???????????????????????????
??????????????? BLESS, HyperLex (random / lexical split)????
?????????????? (X,Y)???? X???? Y? hyper/hypo?????
????????Entailment Directionality (dir)??hyper/hypo??????????
cohyp?????? Extended Entailment Directionality (ext)? 2??????
4.1.1 ????????
BLESS, HyperLex (random / lexical split)? test set?????????? 3.2.2??
???
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4.1.2 ????
Precision, Recall, F1-score????????????????
4.2 Similarity task: ??????????????????
???
????????????????????? (Semantic Relatedness)??????
? (Semantic Similarity)?????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????
????? (Relatedness)???? (Similarity)????????????????????
??????????????????????????????????? ’car’-’wheel’
??????-?? ????’hot’-’cold’ ???????????’pencil’-’paper’ ????
????????????????????????????????????????
???????
???????????????????????????? attribute???????
????????????????????????????????????
4.2.1 ????????
???? attribute??????????????????????????????
??????????????????????????????????????Gold
data?????????????????? (w1, w2, score)????????????
???
??????????????????? 4??????
• SemSim/VisSim [43]1: 7,576???502??????????????????
? (SemSim)???????? (VisSim) ? 2????? 0-5??????????
????????????’cherry’-’pineapple’?????????????????
?????????????? SemSim? 3.6?VisSim? 1.2??????????
1http://homepages.inf.ed.ac.uk/s1151656/resources.html
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?????????McRae dataset?????????????????????
??????VisA dataset???????? 100%???????????????
?????????
• MEN [19]2: 3,000???751????????????????????????
?????????????????????????? (n)??? (v)???? (a)
??????????????????????????????????????
? (’beach’-’sand’)????????????????? (’bakery’-’zebra’)????
??????????????ESP-Game [44]?MIRFLICKR-1M [45]3?????
??????????????????????????????????????
???? 2,005?? (645??)??????????????VisA dataset????
?????101/2,005?? (5%)??????
• SimLex999 [46]4: 999???1,028??????????????????????
???????????????????????? 0-10???????????
??????????’cow’-’cattle’? 9.52??????????’ankle’-’window’?
0.3???. ???????????????????? 666???????? 222?
???????? 111????????????????? (concreteness)? 0-5?
?????????????????????????’flower’? 5????????
??’bad’? 1.66??????????????????????????????
?????????????????????????? 666?? (751??)???
???????????VisA dataset?????????43/666?? (6.5%)????
?????????????????????????? 4.1????SemSim, VisSim
?VisA dataset????????????????????MEN? SimLex999????
??????????
2http://clic.cimec.unitn.it/~elia.bruni/MEN
3http://press.liacs.nl/mirflickr/
4http://www.cl.cam.ac.uk/~fh295/SimLex-999.zip
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? 4.1: ?????????????
??????? ?????? (pairs) VisA???? (pairs) ????
SemSim 7576 7576 ??????
VisSim 7576 7576 ??????
MEN 2005 101 ??????
SimLex999 666 43 ??????
4.2.2 ????
????????/????????? attribute?????????????????
????????????????????????????????????????
attribute?????????????????????????????????????
????????????????????????????? attribute??????
???
4.3 Recovery task: attribute????
Recovery task?????? [7, 8]????????? top@k??????mAP???
????????? 3????? attribute???????????????? attribute
????????? attribute value?????? 1/0?????? 721????????
????????????? attribute????? 0?? 1?????????????
4.3.1 top@k
?????????? attribute????????????????????????
attribute????????????????????????????????????
???????????????? k??????????????top@k? k????
?? 1, 5, 10, 20? 4?????????top@k???????????????????
? attribute??????????????????????????????
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4.3.2 mAP (mean Average Precision)
?????????? attribute????????????????? attribute value?
??????????????????Average Precision (AP)???????????
mAP????????? AP????????????????? AP? D ???
attribute????N? attribute????r(k)??????? k???????? attribute
??? 1???????? 0??????????????? 4.1????
AP =
1
|D|
N∑
k=1
[k????? Precision]× r(k) (4.1)
? 4.2: Average Precision????
?? attribute value ??
1 is red ©
2 is yellow ©
3 has tail ×
4 is black ×
5 has peel ©
? 4.2?????? attribute??? 3??
?? attribute?????????????
??? 1,2,5???????? 4.2?AP??
?????
AP =
1
3
×
(
1
1
· 1 + 2
2
· 1 + 2
3
· 0 + 2
4
· 0 + 3
5
· 1
)
(4.2)
???????????? attribute?????????????mAP????????
???????????
4.3.3 ????
????? attribute????? 0?? 1??????????????? attribute?
???? 0? 1??????????????????? attribute??????????
attribute?????? P/R/F1???????????????????????F1?
????????????????????????????????? attribute???
?????????????F1???????? VisA dataset???????????
????
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???? 3????????????????????????
5.1 Lexical Entailment???
Lexical Entailment????????5.1????total?????????hyper, hypo,
cohyp???????????????????????lexical split???? fastText?
??????????????????attribute??????????????????
?????????attribute??? Lexical Entailment???????????????
??????
???BLESS? Lexical Entailment???????????????????????
??????? 100%?????????????????????prototypical word?
??????????? [47]?Levy???(X,Y)??????????????????
??? 2?????????????????Y??????????????????
???????????????BLESS?????????X???? 200??????
?????Y??????????Lexical Entailment???????????????
?????????
? 5.1: Lexical Entailment(Precision / Recall / F1-score)
HyperLex (random) HyperLex (lexical)
dir ext dir ext
P R F1 P R F1 P R F1 P R F1
fText total 0.93 0.88 0.9 0.79 0.79 0.78 0.66 0.81 0.73 0.44 0.66 0.53
hyper 0.95 0.93 0.94 0.84 0.92 0.88 0.81 1.0 0.9 0.66 1.0 0.8
hypo 0.85 0.65 0.73 0.81 0.68 0.74 0.0 0.0 0.0 0.0 0.0 0.0
cohyp - - - 0.58 0.35 0.43 - - - 0.0 0.0 0.0
attr total 0.91 0.86 0.88 0.79 0.78 0.78 0.83 0.79 0.81 0.66 0.66 0.65
hyper 0.94 0.91 0.92 0.86 0.89 0.87 0.88 0.88 0.88 0.77 0.81 0.79
hypo 0.79 0.64 0.7 0.84 0.67 0.73 0.61 0.4 0.48 0.47 0.35 0.4
cohyp - - - 0.48 0.43 0.45 - - - 0.45 0.36 0.38
fText+attr total 0.91 0.86 0.89 0.73 0.74 0.73 0.84 0.78 0.81 0.71 0.68 0.67
hyper 0.94 0.92 0.93 0.83 0.88 0.85 0.9 0.87 0.88 0.77 0.85 0.81
hypo 0.78 0.63 0.7 0.61 0.59 0.6 0.59 0.44 0.5 0.59 0.36 0.43
cohyp - - - 0.44 0.26 0.31 - - - 0.57 0.33 0.38
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5.2 ??????????????
Similarity task????? attribute????????/???????/???????
??????????????????????????????? 4????????
?????????????????????? 5.2????
Word2Attr????? attribute?????? (pre-train)? attribute??? SemSim,
VisSim, MEN (100%), SimLex (100%)???????????????????2??
???????????????????????????????VisSim??????
?????????????dir? ext?????????????BLESS?HyperLex
?? BLESS??? SemSim? SimLex??????????????????BLESS?
HyperLex?????????????BLESS??? 10????????BLESS? hyper
????????????????? hypo????????????????????
?????????????????????????
MEN?SimLex????? attribute????? fastText??????????????
????????????????????????SemSim?VisSim????????
???????????????MEN?SimLex??????????????????
???????????????????????????????? fastText????
??????????????????????????????? (concreteness)??
????????????????? (concreteness)? attribute???????????
? 5.4.2???????
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? 5.2: ???/???????/????????
SemSim VisSim MEN SimLex
Dataset Input task 100% 100% 100% 5% 100% 6%
fastText 0.66 0.56 0.82 0.80 0.49 0.47
VisA binary attr 0.69 0.59 NA 0.64 NA 0.49
Word2Attr pre-train (baseline) 0.73 0.63 0.62 0.72 0.38 0.56
BLESS a dir 0.76 0.65 0.67 0.72 0.42 0.58
ext 0.77 0.65 0.67 0.69 0.41 0.54
f+a dir 0.76 0.65 0.68 0.71 0.42 0.57
ext 0.76 0.65 0.67 0.69 0.41 0.55
HyperLex a dir 0.74 0.65 0.68 0.7 0.4 0.5
(random) ext 0.74 0.65 0.67 0.71 0.4 0.54
f+a dir 0.75 0.66 0.68 0.71 0.4 0.52
ext 0.74 0.65 0.66 0.7 0.41 0.56
HyperLex a dir 0.75 0.65 0.68 0.71 0.4 0.54
(lexical) ext 0.74 0.66 0.68 0.71 0.4 0.57
f+a dir 0.76 0.66 0.68 0.72 0.39 0.55
ext 0.75 0.65 0.68 0.72 0.4 0.55
Faˇgaˇraˇs¸an et al. [7] 0.75 0.61 0.68 0.71 0.4 0.45
Bulat et al. [8] 0.74 0.61 0.68 0.69 0.42 0.46
5.3 attribute???????
5.3.1 top@k?mAP????????
Gold attribute???????? attribute? top@k?mAP????? 5.3?????
????????????????????????????? (pre-train)??????
??????????attribute???????????PLSR??? 3????????
?????????????????????????????????Similarity task
???????????? Semantic task??? fine-tuning?????pre-train????
??????????????top@k?mAP???????VisA dataset??????
Gold attribute?????????????????????????????????
????????????
fine-tuning????????????????????attribute?????????VisA
dataset?????????????????????????????????????
????????? attribute???????????? 5.4.1????????????
????
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? 5.3: top@k?mAP???
dataset input task top@1 top@5 top@10 top@20 mAP
random 0.0 0.98 2.94 4.9 0.029
Word2Attr (pre-train) 5.29 30.78 46.27 64.71 0.58
BLESS a dir 2.74 19.8 35.69 50.59 0.47
ext 3.53 19.41 35.69 51.76 0.43
f+a dir 2.55 21.76 35.49 52.16 0.45
ext 3.73 20.78 37.45 55.1 0.44
HyperLex a dir 3.14 19.02 35.69 49.8 0.49
(random) ext 4.51 21.37 37.06 52.75 0.51
f+a dir 4.12 17.65 32.16 47.84 0.5
ext 3.92 18.82 31.37 49.22 0.5
HyperLex a dir 3.73 18.63 32.94 50.2 0.5
(lexical) ext 3.73 22.55 35.49 52.35 0.49
f+a dir 3.33 21.18 32.35 50.2 0.51
ext 3.53 21.57 35.88 53.14 0.5
Faˇgaˇraˇs¸an et al. [7] 3.14 18.24 34.31 53.33 0.56
Bulat et al. [8] 4.51 23.92 42.16 59.61 0.56
5.3.2 ??????????
VisA dataset??????Gold attribute?Word2Attr??????????????
?????Word2Attr?????? attribute????? 0?? 1???????????
????????????? θ???????? 1,?????? 0?? attribute???
????????????Gold attribute?? P/R/F1 ???????? θ? 0?? 1?
??? 0.01????????????F1?????????????????????
?????? θ?P/R/F1????? attribute????????? 5.4????F1???
?????????HyperLex random split???? ext? fine-tuning?????????
HyperLex lexical split???? dir? fine-tuning???????? 0.75????????
BLESS??????F1?????????????VisA dataset? attribute?????
1?????? 15????????? attribute?????????????? attribute
???????????????????????? attribute???????????
5.4????????????
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? 5.4: ?? θ????????
dataset task θ P R F1 Ave. #
BLESS dir 0.93 0.67 0.7 0.66 16.14
ext 0.95 0.68 0.66 0.64 15.02
HyperLex dir 0.96 0.78 0.73 0.73 14.42
(random) ext 0.93 0.78 0.75 0.75 14.52
HyperLex dir 0.93 0.79 0.75 0.75 14.5
(lexical) ext 0.92 0.78 0.75 0.74 14.63
pre-train - 0.7 0.93 0.81 0.85 13.01
5.4 ?????
5.4.1 ?? attribute??????
??????????? attribute??????????? 5.5????attribute??
????? extra, gold, lack? 3????????????????????????
????
• extra: ????????????????????????????? attribute
value??? attribute????????????????????????????
???????????????????*??????????????????
?????????????? attribute value???????
• gold: ?????????????????????? attribute value?
• lack: ?????????????????????????? attribute value??
?????????attribute????????????????
?????????????????????
• ??: pre-train????????????fine-tuning??????????? at-
tribute value.
• ??: pre-train???????????fine-tuning?????????? attribute
value.
???????????????????
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• alligator: fine-tuning?????????????fine-tuning???????? at-
tribute(??)????????????????????????????’has powerful jaws’
???’has jaws’???????????Word2Attr??????????????
attribute value????????????????
• slippers: fine-tuning?????????????fine-tuning???????? at-
tribute(??)?????????????????????????????’has shoes laces’
???’slippers ’(??????????)??????????? attribute????
?????????
• axe: attribute??????????extra?????? attribute???’axe’??
???????????????????’different shapes’???????????
??’is L shaped’?’is T shaped’??????????????? attribute???
?????????
• jacket: extra?????????fine-tuning??? gold????? attribute??
???????
• trumpet: fine-tuning?????????????pre-train????attribute?’is gold’
????????????????????????????’has mouthpiece’?’has tubing’
??? attribute? fine-tuning?????????????lack????????
????extra, gold???????’trumpet’????????????????
????
• lantern: ???????? attribute???????????fine-tuning?????
???????????????Lexical Entailment??????’lantern’????
?????????????????????????????
???????????? attribute value?????????????????????
????????????????????????????????????????
??????Lexical Entailment??? tuning???????????????????
?????????
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attribute?????????????????attribute value???????????
????????????????????’has powerful jaws’?????’has jaws’??
????????????????????????????????????????
?????
? 5.5: attribute?????
(HyperLex (random split) / attr / dir)
word stat. attribute value
alligator extra
has jaws*, is yellow, beh - eats plants*
has warts*, has stripes,beh - walks*
gold
has head, is brown, has tongue, has feet, has ears, beh - eats
has powerful jaws, beh - swims, beh - eats small animals, is long, has snout
is green, has tail, has toes, beh - crawls, has claws, has mouth, has 4 legs
beh - drinks water, has nose, has scales, has eyes, has teeth, has neck
lack is black, is grey, is large
axe extra has edge*, made of metal*
gold
has wooden handle, is brown, has blade, different shapes
is silver, made of steel, has handle, has long handle
lack has head, is L shaped, is black, is flat, has metal head, is T shaped
jacket extra is shiny, is grey*
gold
made of different fabrics, different colours, has sleeves, has 1 piece,
has belt, made of cotton, made of leather, has pockets, has zip
has buttons, has seams, is blue
lack is brown, is black, made of suede, has hood, has lining, is red
trumpet extra has hole*
gold has mouthpiece, is gold, is shiny, has tubing
lack
made of brass, has brace, has ring, has valves, has cylindrical bore
has buttons, has slide, has bell
slippers extra made of cotton*, has shoe laces, made of wool, made of suede*
gold
made of different fabrics, different colours, is brown, is black
has seams, has 2 pieces, made of silk
lack
made of leather, has soles, has patterns, is white, is colourful
is blue, has strap, made of rubber
lantern extra different shapes*
gold -
lack
made of glass, has light, has stand, is brown, is black
made of metal, has candle
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5.4.2 ?????? (concreteness)? attribute????
??? (concreteness)?????????????????????????????
??????????????????????????? (concreteness)???????
Brysbaert???? 40k words???? 4,000??????? concreteness???????
???? Concreteness ratings??????? [48]1????? 1 (?????)?? 5 (??
???)?????????????????????????????????????
??????????? 5.2????????????????
? 5.2????MEN? SimLex?????????????????????????
5.1?? 5.6??????? VisSim (SemSim???????????????????
VisSim????????????????????????????????????
?????SimLex????????????????????????????MEN?
?????????????????????????????????????Visual
attribute????????????????????????????????????
attribute value????????attribute?????????????????????
?????????????????
? 5.6: ???????????????
Dataset # of word Ave. conc.
VisSim 445/502 4.83
MEN 578/645 4.61
SimLex999 729/751 4.05
5.4.3 ??????????????????????
Word2Attr??Attribute layer????????? attribute????????????
attribute??????????????????????????? attribute????
????????????????????????????? attribute????? loss
? 0??????????????????????????????????????
???????????? 5.7??????
1https://github.com/ArtsEngine/concreteness
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? 5.1: ?????????????????????
? 5.7? F1??????????16?????????? 15???????????
?????????????????????????? attribute ??????????
?????????? θ?????????????????????????????
????????????????? attribute???????????????????
??????? (???)?????????0? 1?????????????????
????????
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? 5.7: ??????? attribute???????
(HyperLex (lexical split) / attr /dir)
???????? ????????
θ P R F1 Ave.# ???? θ P R F1 Ave.#
0.96 0.89 0.85 0.86 23.41 animals 0.94 0.9 0.87 0.88 23.61
0.93 0.76 0.73 0.73 14.39 appliances 0.91 0.82 0.76 0.77 13.86
0.94 0.68 0.57 0.59 8.69 artefacts 0.92 0.73 0.6 0.64 8.09
0.97 0.76 0.71 0.73 14.31 clothing 0.94 0.79 0.76 0.76 14.6
0.95 0.76 0.61 0.66 9.82 container 0.92 0.74 0.7 0.71 11.38
0.93 0.68 0.55 0.59 7.57 device 0.92 0.8 0.55 0.62 6.35
0.98 0.71 0.71 0.69 8.48 food 0.97 0.74 0.71 0.7 8.0
0.94 0.72 0.69 0.68 10.59 home 0.91 0.77 0.72 0.72 10.42
0.95 0.67 0.6 0.61 9.83 instruments 0.92 0.71 0.63 0.65 9.52
0.96 0.69 0.53 0.56 4.2 material 0.94 0.65 0.55 0.58 4.2
0.97 0.8 0.71 0.74 7.83 plants 0.93 0.75 0.71 0.72 8.31
0.94 0.75 0.73 0.72 9.8 structures 0.93 0.82 0.72 0.75 8.85
0.95 0.75 0.69 0.7 10.3 tools 0.91 0.76 0.74 0.73 10.91
0.97 0.7 0.49 0.54 8.27 toys 0.96 0.9 0.5 0.59 6.6
0.93 0.79 0.77 0.77 17.56 vehicles 0.92 0.85 0.77 0.79 16.16
0.96 0.75 0.69 0.7 10.43 weapons 0.91 0.76 0.72 0.72 10.68
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6.1 ???
????????????????????? attribute?????????????
??????Word2Attr????????? attribute???????????????
??????????????????????????????????????Gold
attribute??????????
??? attribute????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????
??????McRae dataset [4]?????????????????????????
??????? attribute ????????????????VisA dataset [6]? attribute
?????????????????????????????????? attribute??
??????????????????McRae dataset??? attribute????????
????VisA dataset??????????VisA dataset?????????? 500??
??????????????
???????Word2Attr?VisA dataset???????? attribute???????
?????????????Siamese Neural Network????????attribute????
????? fine-tuning???????????????Word2Attr??????????
? attribute????? 2?? Attribute layer???????????????????
? (Lexical Entailment)?????????Semantic task layer????????????
????????????? attribute????? 3?????????????????
?????????? attribute layer??????????????VisA dataset????
??animals?,?food?,?vehicles?????16??????????????????attribute
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?????????????????????????????????????????
???????????????????? 3????????? Category Classification
Model???????????????Word2Attr????????????? attribute
???????attribute?????Category Classification Model??????????
attribute???????????????????????Category Classification Model
????????????????Semantic task layer?????? Lexical Entailment
????????????????????????????? attribute? fine-tuning?
????????????? attribute???????????????????????
???VisA dataset?????????? attribute???? 70%???????????
????????Lexical Entailment???????? attribute???????????
???????
Word2Attr?????? attribute????????????????????????
??????????????????attribute??????????????????
?????? Lexical Entailment??????????????attribute???????
?????????????????????????????????fine-tuning??
?????? attribute?Gold attribute??????????????????????
???????????????????attribute?????????????????
??????????????????????’has jaws’?’has powerful jaws’????
??????? attribute?????????????????????????????
?????????????????????????????????????????
??? attribute???????????????????????
6.2 ?????
?????????????????????????????? [9, 22, 23]?????
????????????????????????????
6.2.1 ????????????
??????????????????????????????
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• ?????Semantic task layer?????????????????????Graded
Lexical Entailment? fine-tuning???????????????????????
????????????????
• Lexical Entailment?????????????????????????????
????????????????????????????WordNet?????
????? (Knowledge graph embeddings)???????
• ?????????Visual Attribute?????????????????????
??????? attribute???????????
6.2.2 ??????????????????
???????????????????????????????????????
?????????????????????????????????? [9,22,23]??
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????? [22]????????????????????????
????????????????????????????????????????
?????????????????????????????????????? [23]?
????????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????? 2???????????????????????????
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?????????????????????????attribute???????????
????????????????????????????????????????
???????????????
???????????????????????????????????????
?????????????????????????????????????????
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????????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????
??????????????
???????????????????????????????????????
?????????????????????????
???????????????????????????????????????
??????????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
???????
44
????
[1] Carina Silberer, Vittorio Ferrari, and Mirella Lapata. Visually Grounded Meaning
Representations. IEEE Transactions on Pattern Analysis and Machine Intelligence,
X(X):1–1, 2016.
[2] Angeliki Lazaridou, Nghia The Pham, and Marco Baroni. The red one!: On learning
to refer to things based on their discriminative properties. In Proceedings of CoRR,
2016.
[3] Marek Rei, Daniela Gerz, and Ivan Vulic´. Scoring Lexical Entailment with a Super-
vised Directional Similarity Network. ACL, 2018.
[4] Ken McRae, George S Cree, Mark S Seidenberg, and Chris McNorgan. Semantic
feature production norms for a large set of living and nonliving things. Behavior
Research Methods, 37(4):547–559, 2005.
[5] Barry Devereux, Nicholas Pilkington, Thierry Poibeau, and Anna Korhonen. Large-
Scale Acquisition of Feature-Based Conceptual Representations from Textual Corpora.
Computer, pages 49–54, 2009.
[6] Carina Silberer, Vittorio Ferrari, and Mirella Lapata. Models of Semantic Representa-
tion with Visual Attributes. Association for Computational Linguistics (ACL), pages
572—-582, 2013.
[7] Luana Faˇgaˇraˇs¸an, Eva Maria Vecchi, and Stephen Clark. From distributional se-
mantics to feature norms : grounding semantic models in human perceptual data
as. Proceedings of the 11th International Conference on Computational Semantics,
London, UK, April 15-17 2015, pages 52–57, 2015.
45
? 7 ? ????
[8] Luana Bulat, Douwe Kiela, and Stephen Clark. Vision and Feature Norms : Improving
automatic feature norm learning through cross-modal maps. Proceedings of NAACL-
HLT 2016, pages 579–588, 2016.
[9] ??? ??, ?? ??, and ? ??. ??????????????????.
NLP2018, 1:1–4, 2018.
[10] Gregory Koch, Richard Zemel, and Ruslan Salakhutdinov. Siamese Neural Networks
for One-shot Image Recognition. 2015.
[11] Jonas Mueller. Siamese Recurrent Architectures for Learning Sentence Similarity. Pro-
ceedings of the 30th Conference on Artificial Intelligence (AAAI 2016), (2012):2786–
2792, 2016.
[12] Xirong Li, Shuai Liao, Weiyu Lan, Xiaoyong Du, and Gang Yang. Zero-shot Image
Tagging by Hierarchical Semantic Embedding. Proceedings of the 38th International
ACM SIGIR Conference on Research and Development in Information Retrieval -
SIGIR ’15, pages 879–882, 2015.
[13] Alexander Mathews, Lexing Xie, and Xuming He. Choosing basic-level concept names
using visual and language context. Proceedings - 2015 IEEE Winter Conference on
Applications of Computer Vision, WACV 2015, pages 595–602, 2015.
[14] Marco Baroni, Georgiana Dinu, and Germa´n Kruszewski. Don’t count, predict! A
systematic comparison of context-counting vs. context-predicting semantic vectors.
Proceedings of the 52nd Annual Meeting of the Association for Computational Lin-
guistics (Volume 1: Long Papers), pages 238–247, 2014.
[15] Jeffrey Mikolov, Tomas and Sutskever, Ilya and Chen, Kai and Corrado, Greg and
Dean. Distributed Representations of Words and Phrases and Their Compositionality.
Proceedings of the 26th International Conference on Neural Information Processing
Systems - Volume 2, 9:3111—-3119, 2013.
46
? 7 ? ????
[16] Piotr Bojanowski, Edouard Grave, Armand Joulin, and Tomas Mikolov. Enriching
Word Vectors with Subword Information. Transactions of the Association for Com-
putational Linguistics, 5:135–146, 2016.
[17] Jeffrey Pennington, Richard Socher, and Christopher D Manning. GloVe : Global
Vectors for Word Representation. EMNLP, pages 1532–1543, 2014.
[18] Lawrence W Barsalou. Grounded cognition. Annual review of psychology,
59(August):617–645, 2008.
[19] Elia Bruni, Daniel Gatica-perez, Nam Khanh Tran, and Marco Baroni. Multimodal
distributional semantics. Journal of Artificial Intelligence Research, 49(December):1–
47, 2014.
[20] Douwe Kiela and Le´on Bottou. Learning Image Embeddings using Convolutional Neu-
ral Networks for Improved Multi-Modal Semantics. Proceedings of the 2014 Conference
on Empirical Methods in Natural Language Processing (EMNLP), pages 36–45, 2014.
[21] Angeliki Lazaridou, Nghia The Pham, and Marco Baroni. Combining Language and
Vision with a Multimodal Skip-gram Model. In Proceedings of NAACL, pages 153–
163, 2015.
[22] Mika Hasegawa, Tetsunori Kobayashi, and Yoshihiko Hayashi. Incorporating visual
features into word embeddings : A bimodal autoencoder-based approach. Iwcs2017,
2017.
[23] Mika Hasegawa, Tetsunori Kobayashi, and Yoshihiko Hayashi. Social Image Tags as
a Source of Word Embeddings : A Task-oriented Evaluation. Lrec, pages 969–973,
2018.
[24] Bart Thomee, David A Shamma, Gerald Friedland, Douglas Poland, and Damian
Borth. YFCC100M : The New Data in Multimedia Research. Commun. ACM, 2016.
[25] David P Vinson and Gabrieua Vigliocco. Semantic feature production norms for a
large set of objects and events. 40(1), 2008.
47
? 7 ? ????
[26] Barry J. Devereux, Lorraine K. Tyler, Jeroen Geertzen, and Billi Randall. The Cen-
tre for Speech, Language and the Brain (CSLB) concept property norms. Behavior
research methods, 46(4):1119–1127, 2014.
[27] Eleanor Rosch and Carolyn B. Mervis. Family resemblances: Studies in the internal
structure of categories. Cognitive Psychology, 7(4):573–605, 1975.
[28] Carina Silberer and Mirella Lapata. Grounded models of semantic representation.
Proceedings of the 2012 Joint Conference on Empirical Methods in Natural Language
Processing and Computational Natural Language Learning, (July):1423–1433, 2012.
[29] Yangqing Jia, Evan Shelhamer, Jeff Donahue, Sergey Karayev, Jonathan Long, Ross
Girshick, Sergio Guadarrama, and Trevor Darrell. Caffe: Convolutional Architecture
for Fast Feature Embedding. ACM International Conference on Multimedia, pages
675–678, 2014.
[30] Luana Bulat, Stephen Clark, and Ekaterina Shutova. Modelling metaphor with
attribute-based semantics. Proceedings of the 15th Conference of the European Chapter
of the Association for Computational Linguistics: Volume 2, Short Papers, 2:523–528,
2017.
[31] George A. Miller, Richard Beckwith, Christiane Fellbaum, Derek Gross, and Kather-
ine J. Miller. Introduction to wordnet: An on-line lexical database. International
Journal of Lexicography, 3(4):235–244, 1990.
[32] Alicia Krebs, Alessandro Lenci, and Denis Paperno Loria. SemEval-2018 Task 10:
Capturing Discriminative Attributes. ACL, pages 732–740, 2018.
[33] Angeliki Lazaridou, Georgiana Dinu, Adam Liska, and Marco Baroni. From Visual
Attributes to Adjectives through Decompositional Distributional Semantics. 2015.
[34] Ivan Vulic´, Daniela Gerz, Douwe Kiela, Felix Hill, and Anna Korhonen. Hyper-
Lex: A large-scale evaluation of graded lexical entailment. Computational Linguistics,
43(4):781–835, 2017.
48
? 7 ? ????
[35] Maayan Geffet and Ido Dagan. The distributional inclusion hypotheses and lexical
entailment. Proceedings of the 43rd Annual Meeting on Association for Computational
Linguistics - ACL ’05, pages 107–114, 2005.
[36] Lili Kotlerman, Ido Dagan, Idan Szpektor, and Maayan Zhitomirsky-Geffet. Direc-
tional distributional similarity for lexical inference. Natural Language Engineering,
16(4):359–389, 2010.
[37] Jean Mark Gawron. Improving sparse word similarity models with asymmetric mea-
sures. Proceedings of the 52nd Annual Meeting of the Association for Computational
Linguistics (Short Papers), pages 296–301, 2014.
[38] Goran Glavas and Simone Paolo Ponzetto. Dual Tensor Model for Detecting Asym-
metric Lexico-Semantic Relations. (2016):1757–1767, 2017.
[39] Kim Anh Nguyen, Maximilian Ko¨per, Sabine Schulte im Walde, and Ngoc Thang Vu.
Hierarchical Embeddings for Hypernymy Detection and Directionality. Proceedings of
the 2017 Conference on Empirical Methods in Natural Language Processing (EMNLP),
2017.
[40] Omer Levy and Yav Yoav Goldberg. Dependency-Based Word Embeddings. ACL,
pages 302–308, 2014.
[41] Hua He, Kevin Gimpel, and Jimmy Lin. Multi-Perspective Sentence Similarity Mod-
eling with Convolutional Neural Networks. EMNLP, (September):1576–1586, 2015.
[42] Marco Baroni and Alessandro Lenci. How we BLESSed distributional semantic eval-
uation. Proceedings of the GEMS 2011 Workshop on GEometrical Models of Natural
Language Semantics, pages 1–10, 2011.
[43] Carina Silberer and Mirella Lapata. Learning Grounded Meaning Representations
with Autoencoders. Proceedings of the 52nd Annual Meeting of the Association for
Computational Linguistics (Volume 1: Long Papers), pages 721–732, 2014.
49
? 7 ? ????
[44] Luis von Ahn and Laura Dabbish. Labeling images with a computer game. Proceedings
of the 2004 conference on Human factors in computing systems - CHI ’04, pages 319–
326, 2004.
[45] Mark J Huiskes and Michael S Lew. The MIR flickr retrieval evaluation. Proceeding
of the 1st ACM international conference on Multimedia information retrieval MIR 08,
4(November):39, 2008.
[46] Felix Hill, Roi Reichart, and Anna Korhonen. SimLex-999: Evaluating Semantic
Models with (Genuine) Similarity Estimation. Computational Linguistics, 41(4):665–
695, 2015.
[47] Omer Levy, Steffen Remus, Chris Biemann, and Ido Dagan. Do Supervised Distribu-
tional Methods Really Learn Lexical Inference Relations? Naacl-2015, pages 970–976,
2015.
[48] Marc Brysbaert, Amy Beth Warriner, and Victor Kuperman. Concreteness ratings
for 40 thousand generally known English word lemmas. Behavior Research Methods,
46(3):904–11, 2014.
[49] Dongqiang Yang and David Mw Powers. Verb Similarity on the Taxonomy of WordNet.
Proceedings of GWC-06, pages 121—-128, 2006.
[50] Lev Finkelstein, Evgeniy Gabrilovich, Yossi Matias, Ehud Rivlin, Zach Solan, Gadi
Wolfman, and Eytan Ruppin. Placing search in context: the concept revisited. ACM
Transactions on Information Systems, 20(1):116–131, 2002.
50
?????
• ?????, ????, ???, ”???????????????????????
??????????? (ViEW model)?, ?????? ? 23????? ????
?, 2017/3/15??
• ?????, ????, ???, ”???????????????????????
???????”, ? 16???????????? (FIT2017), 2017/9/12??
• Mika Hasegawa, Tetsunori Kobayashi, and Yoshihiko Hayashi,?Incorporating visual
features into word embeddings: A bimodal autoencoder-based approach?, 12th In-
ternational Conference on Computational Semantics (IWCS), 2017/9/20??
• ?????, ????, ???, ”???????????????????, ???
??? ? 24????? ?????, 2018/3/15??
• Mika Hasegawa, Tetsunori Kobayashi, and Yoshihiko Hayashi,? Social Image Tags
as a Source of Word Embeddings: A Task-oriented Evaluation?, 11th edition of the
Language Resources and Evaluation Conference (LREC), 2018/5/8??
• ?????, ????, ???, ”??????????????????????, ?
????? ? 25????? ?????, 2019/3/12-15(???)
• Mika Hasegawa, Tetsunori Kobayashi, and Yoshihiko Hayashi,”Word2Attr: Enhanc-
ing the Prediction of Word Attributes via Pairwise Semantic Tasks”,2019 Annual
Conference of the North American Chapter of the Association for Computational
Linguistics, 2019/6/2-7, (???)
? ?A
A.1 ?????????????????????????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????? [23]?????
????????????????????????????????????????
????????????????????????????????????????
???????Flickr??????????YFCC100M [24]?????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????????????
A.1.1 ??????????????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????
A.1.2 ????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
A–1
? A ?
????????????????????????????????
?????????
??????1?????????????????????????????????
??????????????????????????????N ???????N?
timesN ???????M ????????????????????????????
????????? N ?????????????????????????????
????????????????????????????????????????
???????????????????????????????????? (Positive
PMI: PPMI)??????????????????????????????? 300?
?????????
A.1.3 ?????: YFCC100M
Yahoo Flickr Creative Commons 100M (YFCC100M) [24]??????????????
???????????Flickr??????? 9,930??????? 70?????????
????????????????????URL???????????????????
????????? (??????????????)????????????????
??????????????????????????? 68,971,123? (?? 68,552,616
???? 418,507?) ???1???????? 7???????????????? 6,900
?????????????1,500?????????????????????????
?????????????? 20,943???????????????????????
??????????????????
? A.1: YFCC100M???????????
A–2
? A ?
A.1.4 ?????
????????????????
?????????????SemSim, VisSim, MEN, SimLex999??????????
???????????????? YP130 [49], WordSim353 [50]??????????
????YFCC????????????MEN????? 0.81???????????
?????????1???????????????????????????????
?????????????????????????????????SimLex999??
????????????????????????????????????????
????????????
????????????????????????1??10??100??1,000??6,900
? (??)?????????????????????????A.2 (??:???????
??:?????????) ?????????????????????????1,000?
????????????????????????????????????????
??????????????????????????? 1,000??????????
????????????????????????????????????????
???????????????
?????????????????
????????????????????????????????????????
???????????????????????????????3?????? (YFCC,
Wiki, GNews) ????????? 11,928??????????????????????
WordNet ?????????????????????????????????A.1?
??????????????????????????????? (antonym): 1.65??
??? (synonym): 3.27??????? (hyponym): 5.34??????? (hypernym): 3.07
??????
????????????????? 3?????
(1) ???????????????????YFCC ???????????????
1??????? Wikipedia 2009 (http://mattmahoney.net/dc/textdata) ? GoogleNews (https:
//github.com/mmihaltz/word2vec-GoogleNews-vectors)??? 300?????????? Skip-Gram
????????
A–3
? A ?
? A.2: ?????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????
(2) ??? (synonym) ????????YFCC?GNews ?????????????
??????????????????????????????????????
?????????????????????????????????????
???
(3) ????????? (hypernym) ?????? (hyponym) ??????YFCC ??
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????
A–4
? A ?
? A.1: ????????????
pairs YFCC Wiki GNews
antonym 798 0.05 0.18 0.13
synonym 3593 0.15 0.09 0.16
hyponym 1900 0.11 0.04 0.07
hypernym 4163 0.06 0.02 0.04
A.1.5 ??
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????
A–5
